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(54) Front derallleur for a bicycle 

(57) A bicycle front derailleur includes a frame 
bracket (2) for fixing the derailleur to a bicycle frame, a 
cage plate (36) for guiding a chain (51 ) among a plurality 
of chainwheels (52, 53. 54). and a radial adjustment 
mechanism (7, 8, 11, 12) for adjusting a position of the 
cage plate substantially radially relative to the chain* 
wheels. In a more specific embodiment, a derailleur 
bracket (6) fixes the cage plate (36) to the frame bracket 
(2). whereh the derailleur bracket defines a derailleur 



bracket opening (7). A bushing (8) Is disposed in the de- 
railleur bracket opening. The bushing (8) defines a 
bushing opening (9) such that the bushing has an ec- 
centric shape relative to the bushing opening. A fastener 
extends through the bushing opening for fastening the 
bushing to the frame bracket Thus, rotation of the bush- 
ing varies the position of the derailleur bracket and 
hence the position of the cage plate relative to the chain- 
wheels. 
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Descrtpllon 

BACKGROUND OF THE INVENTION 

The present invention is directed to bicycle derail- s 
leurs and, more specificaily. to a bicycle front derailleur 
with an adjusting mechanism for adjusting the position 
a cage plate relative to a plurality of chainwheels. 

Sports bicydes are usually equipped with front and 
rear derailleur gear-shift mechanisms. The front derail- 10 
leur is a mechanism for selecting between double and 
tnplB front chainrings on which the chain lies. There are 
a variety of chainrings^ and the number of teeth assem- 
bled on them differ. The chainrings are selected at dis- 
cretion based on the ridel's needs, and the position of is 
the front derailleur cage plate is usually adjusted to cor> 
respond to the largest selected chatnring. More specif- 
ically, in conventional front derailleurs a clamptend unit 
fastens the cage plate to the seat-tube and the cage 
plate is placed into the optimum position by adjustirtg ^ 
the position of the clamp-band unit on the bicycle during 
assembly. 

Some front derailleurs are mounted to the bteycle 
using a non-adjustable bracket that is fixed tothe bottom 
bracket assembly. Thus, multiple bracket configuratkxts 25 
must be constructed to positksn the front derailleur prop- 
erty for the different large chainwheels that the cyclist 
may choose. Unfortunately, an Increase in front derail- 
leur bracket types leads to an increase in unit cost for 
the part. The multiple bracket types also complicates so 
management tasks such as storage and deliveiy. 

SUMMARY OF THE INVENTION 

The present irtvention is directed to a front derailleur 3S 
bracket which incorporates an adjustment mechanism 
for adjusting a chain cage radially with respect to the 
chainwheels. As a result, fewer front derailleur brackets 
may accommodate more chainring configuratkms. 

In one embodiment of the present invention, a bicy- 40 
cle front derailleur includes a frame bracket for fixing the 
derailleur to a bicycle frame, a cage plate for guiding a 
chain among a plurality of chainwheels, and a radial ad-, 
justment mechanism for adjusting a positkin of the cage 
plate substantially radially relative to the chainwheels. ^5 
In a mora specific embodiment, a derailleur bracket fixes 
the cage plate to the frame bracket, wherein the derail- 
leur bracket defines a derailleur bracket opening. A 
bushing is disposed in the derailleur bracket opening. 
The bushing defines a bushing opening such that the so 
bushing has an eccentric shape relative to the bushing 
opening. A fastener extends through the bushing open- 
ing for fastening the bushing to the frame bracket Ro- 
tation of the bushing varies the positk)n of the derailleur 
bracket and hence the position of the cage plate relative ss 
to the chainwheels. 

If desired, the derailleur bracket opening and the 
bushing each may have an oval shape, wherein the de- 



railleur bracket opening has a longitudinal axis which ex- 
tends radially outwardly from a centeriine of the plurality 
of chainwheels. As a result, the positkxi of the cage plate 
may be adjusted radially with respect tothe chainwheels 
while maintaining the horizontal attitude of the cage 
plate. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a skie view of a partk^ular embodiment 
of a front derailleur according to the present inven- 
tion; 

Figure 2 is an expbded view of a particular embod- 
iment of an adjustment me<^ianism according to the 
present invention used with the derailleur shown in 
Figure 1; 

Figure 3 Is a rear oblk|ue view of the front derailleur 
shown in Rgure 1; and 

Figure 4 is an exploded view of an alternative em- 
bodiment of an adjustment mechanism according 
to the present invention used with the derailleur 
shown in Figure 1. 

DETAILED DESCRIPTION OF THE EMBODIMENTS 

Figure 1 is a skie view of a partrcutar embodiment 
of a front derailleur 1 according to the present invention. 
As shown in Figure 1 . a seat-tube bracket 2 is fixed to 
a bk^yde frame bottom bracket (not illustrated) in order 
to install the front derailleur 1 to the bk^le. The seat- 
tube bracket 2 is fixed coaxially, specifically by means 
of a nut (not illustrated), to the bicycle frame bottom 
bracket assembly. The center line of the crank axle 
whk:h extends from the bottom bracket assembly is in- 
dk^ated by L The seat-tube bracket 2 is provided with a 
through hole 3 whk^h aligns with a con*esponding open- 
ing in the bottom bracket. 

The seat-tube bracket 2 comprises an axle member 
4 and a radial extensbn member 5 that extends sub- 
stantially radially as an integral piece with the axle mem- 
ber 4. A front derailleur bracket 6 is fastened to the outer 
end member of the radial extensbn member 5. As 
shown in Rgure 2, there is an oval hole 7 in the front 
derailleur bracket 6, The major-axis direction of the oval 
hole 7 is a substantially radial direction R relative to a 
chainring described bekiw. In tills embodiment, there 
are two such oval holes 7 in derailleur bracket 6, and 
they are oriented parallel to each other 

A bushing 8 is used that fits neatly into the oval hole 
7. Bushing 8 can be attached to and detached from the 
oval hole 7. If both of the oval holes 7 share the same 
shape, then tine bushing 8 can be used for both of the 
oval holes, lending to convenience. In this embodiment, 
there is a single bolt-threading hole 9 in the bushing 8, 
and tine bolt-threading hole 9 lies in an orthogonal direc- 
tion to ttie major-axis direction of the oval hole 7. Bolt- 
threading hole 9 is off-center abng the major-axis direc- 
tion of the bushing 8 so that bushing 8 is eccentric rel- 
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ative to bott-threadlng hole 9. Screw holes 1 1 are formed 
in the seat-tube bracket 2, and a bolt 12 is screwed into 
the screw hote 11 via the bolt-threading hole 9 of the 
bushing 8 Titted into the oval hole 7. By. reversing the 
bushing 8 by 1 80^ in the radial direction R and fitting the 
bushing into the oval hole 7, it is possible to move the 
remote end of bushing 8 between two vertical positions 
relative to the bolt-threading hole 9. Ttiis, in tum» nrxjves 
front derailleur bracket 6, and hence cage plate 36. be- 
tween two vertk:al positk)ns. 

The front derailleur brackets is equipped with a link- 
supporting unit 1 3, in an integral or assembled manner. 
As shown in Rgure 3, the link-supporting unit 13 com- 
prises a base component 14 and skie-walls 15, which 
are vertically bent shoukter segments d the base con^^ 
ponent 14. A first pivot 16, lying parallel to base compo- 
nent 14, is retained by a sidenwall 15, and a coil spring 
17 has been fitted to the first pivot 16. One end of the 
coil spring 17 connects to side-wall 15, and a flange 18 
is fixed to the other end of the first pivot 16. 

A first link 1 9 is provkled between the flange 1 8 and 
the end surface of the coil spring 17. The first link 19 
comprises a ring member 21 at its end; a planar member 
22, which is integrally formed to the ring 21 and extends 
parallel to the first pivot 16 to the ekie-wall 15; and a 
second pivot retainer member 23 whk:h is an integrally 
bent end section the planar member 22. A second 
pivot 24 is provided between the second pivot retainer 
member 23 and a second link 25. An extensksn memt^r 
35 is provkled to the second link 25 as a unified exten- 
ston continuous with the second fink 25. One end of a 
third pivot 26 is attached to the second link 25, and the 
other end of third pivot 26 rotatably supports one end of 
a third link 27. One end of a fourth pivot 28 Is attached 
to the side-wall 15 parallel to the third pivot 26. and the 
other end of the third link 27 is fixed to this end of fourth 
pWoK 28. The other end of the fourth pivot 28 is rotatably 
supported by the skle-wall 1 5 protruding upward at one 
end of the base component 14. The four links (skte-wall 
15. first link 19, second link 25, third Iink27) and the four 
pivots (first pivot 16. second pivot 24, third pivot 26, 
fourth pivot 28) comprise a four-link mechanism roughly 
shaped as a parallebgrara 

A cage plate 36 is integrally provkied to the exten- 
skxi member 35. The cage plate 36 is substantially a 
rectangular box, and its top and bottom sides are open. 
TTie cage plate 36 comprises a left plate 37. a right plate 
38, a front plate 39 and a rear plate 41 . The front plate 
39 and the rear plate 41 are substantially parallel. A 
seat-tube support 42 is fixed to the link-supporting unit 
1 3, and the seat-tube support 42 is provkJed with a sem- 
teircular ring member 44 that fits onto theseattube com- 
ponent of the frame bottom bracket The front derailleur 
1 , although supported by means the seat-tube brack- 
et 2 fixed to the frame bottom bracket, is also supported 
by the seat tube (not illustrated) of the frame by means 
of the semicircular ring member 44. A cable anchor 
memt>er for anchoring one end of a wire is providcNd to 



the first link 19. 

The operation and action of the emt)odiment 1 will 
be described next As shown in Figure 1, a chain 51 
passes through the space enclosed by the left plate 37, 
5 the right plate 38, the front plate 39, and the rear plate 
41 . The chain 51 selectively engages with a large diam- 
eter chainring 52, a middle diameter chainring 53. or a 
small diameter chainring 54. 

When a gear-shift is executed, the control wire is 
pulled and the first link 1 9 turns against the energizing 
force of the coil spring 17. The cage plate 36, which is 
integrally connected to the first link 1 9, moves in the ax- 
ial direction (the directbn perpendicular to the paper 
when viewing Figure 1) as a result of the known acXton 
of the four-link mechanism. The chain 51, gukled in its 
movement by the axial movement of this cage plate 36, 
can thus selectively engage the different chainrings due 
to the known shifting mechanism designed into the con- 
figuration of the chainring peripheral surface. 

In order to have a suitably positioned area of the 
cage plate 36 contact the chain 51, the cage plate 36 
must be properly positk)ned with respect to the largest 
chainwheel. However, deperiding on the type of bk:ycle 
and the needs of the rider, the largest chainring varies 
in its number of teeth, whk^ determines the proportional 
diameter of the chainring. Thus, when replacing the il- 
lustrated largest-diameter chainring 52 with a chainring 
55 having a snrialler radius, or when installing the smaller 
chainring 55 from the outset, the cage plate 36 must be 
radially positkmed closer towards the center line L To 
accomplish this, the bolt 12 is kx)6ened and removed 
from the seat-tube bracket 2, and the bushing 8 is re- 
moved from the front derailleur bracket 6. The removed 
bushing 8 is reversed 180^ and fitted back into the oval 
hole 7. The bolt 12 is screwed into the hole 11. and the 
front derailleur bracket 6 is again fixed to the seat-tube 
brackets Althoughthe radial positkMi of 1hebott12does 
not change, the radial positbn of the front derailleur 
bracket 6 does change as a result of the eccentric shape 
of bushing 8 relative to hole 9. This radial differential In 
radial positnns is given as distartce 2a, where distance 
"a* is the distance between the center of the oval hole 
7 and the center of the bolt-threading hole 9. 

It should be apparent that two sizes of chainrings 
can be accommodated with one type of bushing that has 
a single bolt-threading hole, four sizes of chainrings can 
be accornnrxxjated by two types of bushings, and so on. 
Furthermore, a single screw hole 11 can accommodate 
all the different bushings and poslt»ns. Asa result, there 
is greater fbcability between the seat-tube bracket 2 and 
the front derailleur bracket 6. 

Rgure 1 shows a contact area A (the regbn Inside 
the dotted circle) on the cage plate 36 that comes into 
contact with the chain 51 when shifting to and from the 
largest-diameter chainring 52. As shown, contact area 
A Is substantially aligned to the peripheral line of chain- 
ring 5Z The absolute posltkxi of contact area A on the 
cage plate 36 does not move and the contact area A Is 
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a substantelly unchanging region. A contact area B re- 
lated to the chainring 53 is similarly maintained as a sub- 
stantlalty unchanging region, and a contact area C re- 
lated to the chainring 54 is also maintained as a sub- 
stantially unchanging re^on. 

The contact areas A, B, and C move substantially 
radially due to the rnovement of the front derailleur 
bracket 6 In the major-axis direction of the oval hole 7. 
in Figure 1 , the direction of the oval hole 7 is the direction 
in which the cage plate moves as it follows the outer 
periphery of the chaviring 52 in a substantially radial di- 
rection. However, in order to optimally equalize the di- 
rectionatity of these three radial movements, the direc- 
tion from the center point of the axis center line L to the 
contact area B, which is the intermediate area between 
the contact areas A and C. could be aligned with the 
major-axis direction of the oval hole 7. In most cases, 
however, it Is not necessary to adhere strictly to this re- 
lationship between the major-axis direction and the ra- 
dial direction due to the mitigating effects of flexible 
chains on various types of resistance during gear 
changes. 

The distance 2a in the embodiment described 
above can be set to accommodate a one-tooth increase 
(or decrease) in the radial size of the largest diameter 
chainwheel 52. Altematively. the distance 2a in the em- 
bodiment described above can be set to accommodate 
a two or more tooth increase (or decrease) in the radial 
size of the largest diameter chainwheel 52. 

While the above is a description of various embod- 
iments of the present invention, further modifications 
may be employed without departing from the spirit and 
scope of the'present invention. For example, the hole 9 
in bushing 8 need not be located exactly as shown in 
Figure 2. As shown in Figure 4, the eccentric distance 
of the bolt-threading hole 9 of the bushing 8 can be smalt 
to produce a smaller (fistance differential, if desired Fix- 
ing the bolt 1 2 by passing it through the oval hole 7 with- 
out the use of a bushing will reduce thefixabllity between 
the seat-tube bracket 2 and the front derailleur bracket 
6 as compared to the fixabllity in the example above, but 
empkiyment of a bushing is not essential. If a bushing 
having a single bolt-thre^ing hole is empbyed, then the 
cage plate 36 can be moved radially on a discrete basis. 
If a bushing is not employed, then the cage plate 36 can 
be moved radially on an continuous basis. 

Thus, the scope of the invention shoukl rtot be lim- 
ited by the specific structures disclosed. Instead, the 
true scope of the invention should be determined by the 
foltowing claims. Of course, although labeling symbols 
are used in the claims in order to facilitate reference to 
the figures, the present invention is not intended to be 
limited to the constructkxis in the appended figures by 
such labeling. 



Claims 

1. A front derailleur for a bicycle, comprising: 

s a frame bracket (2) for fixing the derailleur to a 

bicycle frame; 

a cage plate (36) for guiding a chain (51 ) among 
a plurality of chainwheeis (52, 53, 54); charac- 
terised in that said derailleur includes 
10 radial adjustment means (7. 8, 11. 12) for ad- 

justing a position of the cage plate (36) sub- 
stantially radially relative to the chainwheeis 
(52, 53. 54). 

IS 2, The derailleur according to Claim 1 wherein the ra- 
dial adjustment means (7, 6, il. 12) maintains a 
horizontal attitude of the cage plate (36) as the po- 
srtk)n of the cage plate (36) is adjusted 

20 3. The derailleur according to either preceding claim 
further comprising a derailleur bracket (6) for fixing 
the cage plate (36) to the frame bracket (2) and 
wherein the radial adjustment means (7, 8. 11, 12) 
adjusts the positnn of the derailleur bracket (6) rel- 

^ atlve to the frame bracket (2). 

4w The derailleur according to any preceding claim 
wherein the radial adjustment means (7. 8, 11, 12) 
has a range of adjustment of the position of the cage 
30 plate (36) approximately equal to a one tooth in- 
crease ffi radial size of the chainwheel (52) having 
the largest number of teeth from among the plurality 
of chainwheeis (sa 53. 54). 

35 5. The derailleur according to any of Clainr^ 1 to 3 
wherein the radial adjustment means (7. 8, 11. 12) 
has a range of adjustment of the position of the cage 
plate (36) approximately equal to a two or more 
tooth Increase in radial size of the chainwheel (52) 

^ having the largest number of teeth from among the 
plurality of chainwheeis (52, 53^ 54). 

6. The derailleur according to any preceding claim 
wherein the frame bracket (2) is stmctured to fit to 

45 aseattubeofthebk^cte. 

7. The derailleur according to any preceding claim fur- 
ther comprising a four-link mechanism (1 5. 1 6, 1 9, 
24. 26. 27, 28) coupling the cage plate (36) to the 

so derailleur bracket (6). 

8. The derailleur according to any preceding claim 
wherein the radial adjustment means (7, 8, 11, 12) 
is structured to adjust the position of the cage plate 

ss (36) in discrete increments. 

9. The derailleur according to any one of Claims 1 to 
7 wherein the radial adjustment means (7, 8, 1 1 , 1 2) 



2/2/2007, EAST Version: 2.1.0.14 



7 



EP0757952A1 



is structured to adjust the position of the cage plate 
(36) in continuous increments. 

ia The derailleur according to any of Claims 1 to 7 
wherein the radial adjustment means (7. 8. 11 , 12) s 
comprises a bushing (6) which is movat>le for ad- 
justing the position of the cage plate (36). 

11. The derailleur according to Claim 10 wherein the 
bushing (8) is movable to a plurality of discrete po- io 
sitions. 

12. The derailleur according to Claim 11 wherein the 
bushbig (8) is movable to two positions. 

IS 

1 3. The derailleur according to any one of Claims 1 0 to 

12 wherein the bushing (8) is disposed in an oval- 
shaped opening (7) havnng a longitudinal axis (R) 
which extends radially outwardly from a centreline 

(L) of the plurality of chainwheels (52, 53, 54) when 20 
the derailleur is mounted to the frame. 

14. Thederailleuraocordingtoany oneof Claims lOto 

13 wherein the bushing (8) defines an opening (9) 
such that the bushing (8) has an eccentric shape 2S 
relative to the opening (9). 

1 5. The derailleur according to Claim 1 further compris- 
ing a derailleur bracket (6) for fixing the cage plate 
(36) to the frame bracket (2), wherein the derailleur 30 
bracket (6) defines a derailleur bracket opening (7), 
and wherein the radial ad|justment means 9, 11 , 1 2) 
comprises^ 

a bushing (8) disposed in the derailleur bracket ss 
opening (7) and defining a bushing opening (9) 
such that the bushing (8) has an eccentric 
shape relative to the bushing opening (9); and 
a fastener extending through the bushing open- 
ing for fastening the bushing tothe frame brack- 40 
et{2). 

16. The derailleur according to Claim 15 wherein the 
derailleur bracket opening (7) and the bushing (8) 
each have an oval shape. 4S 

17. The derailleur according to either of Claims 15 or 
16 wherein the derailleur bracket opening (7) has a 
longitudinal axis (R) whk:h extends radially out- 
wardly from a centreline (L) of the plurality of chain- so 
wheels (52, 53, 54) when the derailleur is nrK>unted 

to the frame. 
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ABSTRACT: 

CHG DATE=1 999061 7 STATUS=0> A bicycle front derailieur includes a frame 
bracket (2) for fixing the derailieur to a bicycle frame, a cage plate (36) for 
guiding a chain (51 ) among a plurality of chainwheels (52, 53, 54), and a 
radial adjustment mechanism (7, 8, 11, 12) for adjusting a position of the cage 
plate substantially radially relative to the chainwheels. In a more specific 
embodiment, a derailieur bracket (6) fixes the cage plate (36) to the frame 
bracket (2), wherein the derailieur bracket defines a derailieur bracket 
opening (7). A bushing (8) is disposed in the derailieur bracket opening. The 
bushing (8) defines a bushing opening (9) such that the bushing has an 
eccentric shape relative to the bushing opening. A fastener extends through 
the bushing opening for fastening the bushing to the frame bracket. Thus, 
rotation of the bushing varies the position of the derailieur bracket and hence 
the position of the cage plate relative to the chainwheels. <IMAGE> 
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